(i9)03|£H#fr;t (jp) (12) ^ ^ 1^ ^ (A) (ii)ifffWH4iw#^ 

#182001-343380 
(P2001-343380A) 
(43)^IBH ¥*S13^12H14B(2001.12.14) 

(51) Intel.' mm^ Fi T-Y3-r(##) 

GO IN 31/22 12 1 GO IN 31/22 12 1C 2G042 

31/00 31/00 L 



msmM w^«®aii ol 7 h) 



(2i)ajB## 


«fB2000-167653(P2000-167653) 


(71)fflBA 390039734 












(22)mffiB 


¥^12¥6H5B(2000.6.5) 


±im±m!'¥^Kmj'S^^ its 








20^ 








(72)iisw# miSt at* 
















20^ ttic^a+i-i'^5'w?xrt 








(74)f^A 100065215 
















F^'"A(##) 2GD42 AAOl BBIO CAOl CBOl DA08 








FAD5 FB07 ¥C02 





(54) mmom] ^t^/y-oi^^—s^-mf^'/ymsm^m 



(57) [S*^] 

it~A~-3~vm^^^h^hmmhth-^vy^y 



12/9/2008, EAST Version: 2.3.0.3 



(2) 

1 

S^T 5 ySiOiJ'^5:< 1 4. 1 Scot s y » ^W-t-g. T>' 
hy^j ymm^-^-^th if sii i iE«c73.7i-y> y 

[ it*ii 3 ] > r^M ^ y ^fs- , ^ <^ (c 4 ar > t lo 
-':7AfgffliO;:?^^y*MMJ&#*^§li«iB2 

\mmA \ AmTy^--^K'm.(r>ti-^^ymm^ 
>miiK riv^}VY^)y>-^)vry^--^hm:hhm-^ 
msimmYy^ y=jir-j^-^ 

m^m 2 -4 ioi -^^ifxji^iciaaio.^ v> y y ^ 

[it*ii6] yryymm^y^fiK mm^juyr- 
i:^^-tltmm 2 - 5co\.^-fiiMcimcytv'y-! y 20 

iR]ii~6<?)v^-rix:6H=fEtt<7)^yy-< y^-'^-^-o 
aT-s>^B5R]l7iB«^o^yy>f yi^>-^-„ 

if<JI 1 -SiOv^l'ti^HcfEtcco^yy-^ yi-'^-^-. 

Cit*JI 1 0 ] lt*il i^9cr)\-^'riiMztmcntY'y 
A y=J'r-^-^^v'yWm%^^z^m.Udk. 
m^{zi. h^m.x\immzi ^ cTfi^SA^^ r t 30 
t t-i. ^y yji«c?)jijg^rffi, 

[ff^Risi 1 ] i^v'ywmA^o^vymmn 000 
p P miiLh-c* § if sii 1 0 %m<m^-)^'A. 

[00 0 1] 

9-Tkmvymmm^mxzm-h . 

[00 02] 

[«e*e«] ^yyii, ^omm'm\z\mx\^hfz 

T5t<. Amzhmmi:mii-c^T. ^mmmm 
m-hi. mif. mt^^'t^y^'^mizni^^xii. 

[00 03] :L<nfz^. ^yyiSg^B£ffl-r« . ^(n 

( 1 ) o^m^^zxh'^^mm^tvzx^h. 
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CO) 

KI ^ I, (1) 

ym:^yy^-i-o;{rx^SAU. ^-fh^-^mcn 

[0004] 

mmmii^^-ftLhmmi&mmmy'ycrMms 
w t uz i coxh 0 , mm^mv'ymmam ix c ^ 

=5:v\ -t^j:hh. Iiii^(^irmzxmm^cr>yi-Yy^: 

m^LXobbxh. mm^z^^txbtotzi^. ^y 
ymmmm-^^bLxh. tyy^m. ct« 
(^yyiiftt*s^ra(7)«s:ffl) ^^£i:wt=«!fti-t 

[ 0 0 0 5 ] t^oT. *^BgcO±^:SW{±, 

^v'y»mM.Tx h t v'ymmco\mmm^j:^v'y 
[ 0 0 0 b ] 

wmmmi,zi&?i.xmmm.im.utzm^. m^m]^ 
ih-^:^vy-i yj^-^-i^zx Ki±msmmmx^ 

[0007] -t^xh-h. :^wm. ^-^:< b hmv'y 
mm^ y^^-^^^i^mmmm^M±co-m 

Xli^mznm ^titz^-^^-zi-hMi^tlZb^: 

•^m tti +y y -f y :^ - (ifli s t to -r-$> i> 
[0 0 0 8] tfz. ^^wm. ±ia.^vy.^ yyjr-^ 
-iyi:yymmmzmmuzm. ^-mco^-^izx i 

feSXti'^feSt: J: D c T«^^i6l, d t ^ MIth t-l. 

:^v'ymmmmmmi i^<^xhi. 

[0009] 

immmmmm] ^fm^mvy^ yv^~y~ 
ii'^^< b \.<^i^yymmA y^*^^>^i>^feia 

[0010] iiE^feJiti. ^ryysosffiTT-^-fe-rii 

ffl^) im.hh^^x(mB.^^%thWdt.xm . m 

Mi\mw£ Lxmm.'% h . 

[0011] ^(r>m<nmm\>z 

•^ffl^^fflv ^§ z. b t^X'% h o 
[0012] ^:m^mm-hfzi^myymmA y 
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[0013] ifwnx'li. ^yy^affl < >^> l-c# 
tc^-r s y sst/'S-T 5 /^tn'j'^ti: < 1 1 1 a^^r 
5y*&*t-i>Tyb5^y y5^^s&##-r-s-f y^ 

[0 0 14] *^0i3Tfflv>i>Tyb7dryy^^{±, 

T s y ai?)i!'^^< 1 1 1 «i?)T 5 y a^ f-r s fi o 
\>zmm^ixf. 'jk^(r>ryYy^jy^^w^mhm 

[0 0 15] >rcOJ;5^rTy h^dryy^^ffi: LT 

ti. 1 , 4-i>'r5yr>-h9=^f yy (cldisp 

erse Violet 1) , 1 -TS y - 4 - h Ko^ 2 - 
y hdr>r> h7^y> (C.I. Disperse Red 4) , 1- 20 
7 5 y - 4 - y T S y r > h 7 ^ y > ( C.I . D i sper 
se Violet 4), 1 . 4 - 5 y - 2 -y ^dfi^r>• 
^7^yy (C.I.Disperse Red 11) . l-TSy-2 
-:/.i-)VTyVy^Jy (C.I. Disperse Orange 11) . 
l-7Sy-4-hKn^i^T>'h5^yy (C.I.Disp 
erse Red 15) , 1 , 4, 5, S-rb^TSyTyh 
7^yy (C.I. Disperse Blue 1) , 1, 4->^'TSy 
-5--VuryVy^Jy (C.I.DisperseViolet 8) 

mzh C.I. Solvent Blue 14, C.I.Solvent Blue 63. 30 
C.I. Solvent Violet 13, C. I .SolventViolet 14, C.I.S 
olvent Red 52, C.I.Solvent Red 114, C.I. Vat Blue 2 
1, C.I. Vat Blue 30, C.I. Vat Violet 15, C.I. Vat Vio 
let 17, C.I. Vat Red 19, C.I. Vat Red 28, C.I. Acid B 
lue 23, C.I. Acid Blue 80, C.I. Acid Violet 43, C.I. 
Acid Violet 48, C.I. Acid Red 81, C.I. Acid Red 83, 
C.I. Reactive Blue 4, C.I. Reactive Blue 19. C.l.Dis 
perse Blue 7 mbLX^hflXV^:hmm\mthZ 

tifix^h. zti^(7)Tyhy^y y^mm , mi,T 

yy^^mcOf^Th. C.l Disperse Blue7, C.I Disper 
se Violet 1 mi}mtL\,\ tfz. ^%mTli. Zix^^ 

coryhy^yy^mmcomm (j^i'mmm) ^^th 

[0016] *%BfjTii, mrryvy^yywkm 

^^^i^y^^i^zmry^tr^^j^immi-yfym 

[0017] ±ia4aTy^ ^'>AiSiy<5D;>5'^5j-y^^ 

ffiffi'SM ( armz r ymmism\} th\^ so 
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x%h. ifmmt. zfit^tii-^ymm^'mim 

mryvy^yymmtmmthzb^zi'^x. x'o 
m.fz^Yymms.^nh z t tn-^ h . 

[0018] ii-L/^;^^^y^l^ffiSttffltOcfT-4., T 

}V^)W} y^}vry^-^2^'i&^ 'JTfi-^ji-'jyi'/i 
Ty^=^^j^immftu\ Mmmi. mt^iyr 
)V^>ih'j yi-!i'ry^=.^i^. f^it'^^BT/i-^fi-h u 
yf-^PTy^-'^A, iS'fl:'<.^-;i^h'jy^/i/7y^- 

'^A, ta'ft'sdfifri^;Phy;^-f;P7y^-i^A, Uit 
7'>U7PhUy^;L-7y^-'>A, U^:^i:^:^f>'Jl-h 

u y i-^i-r y^-'^ A , mt'J:^ ^ i-)WJA i-fvryt 
-'^A, mt'Jxf-TV}WJj<i'jiTy=^-'^j^. mt 
rfi^^fi'Kyi^jwjyi-)V7y=t-^j^m^mfi^ti. 
mi,zmity ^'jji-h y y f-;t-7y^ ^'>A:*5-ff t li\ 
[0019] y^T1i, ^-gCjEtTfSSI^ 

AWy^--, t^g^ij, MiJ^i04>fi]i0^y^tfflv^tf>ii 
X\^^lf&!rfi:mmi^^tl ; >; ^ . 

[0020] mi^^y^^ yf-b Lxii. ^Mc^mmm 
t jte txmsmsmum <.mt im%m , mmm 
y^m.mzm\^i^ixx\.^h'm<m^mTi^<D 
tt.mmx'%h. mmzii. mui^v^ym^m. 
T^Ymm. ^byfflg, nv^jvy^y-mm. p 

'Jy^^m^^. r^')^~)Vy^y~)V. :Kyh"r:;kto 

yny, ^tiu-x^mm. 7^'U7^»|, Mf::^ 

[002 1 ] mm\b LT«i, tSiJPI^^it-', f^J;tK' 

'^yh-f^ h, «ttB±, »■^^:7;^5-^A, >u^i^' 
^i-^^ wi. i b t'^xi I . iffymz^^^iW)Ws.mm 
b Lx^i^tix\^mm^m^^h zbti-x% h . zco^ 
xh. §'^m<7)hcomftL<. miz^^uA^jv^^x'o 

mL\,\ Z(^i5^j:mmmM-tlZbiziy) . ± 

b Lxm^mmm>^ izbti^x^t, 

[0022] mmb LTi±, as, 

mm. msmmcn-i > ^mmmzm^^^tLmw\xh 

[0023] ztL^com-^wi^nm^^m^^mm. m 
^i,zjEtxm'm.&-tfniB:^\ mm. ^yy^a 
m^y^b Lx±mry hy ^yy^m\i:^^-ti^ 
y^im^^tm^ii. mm^y^'pryhy^yy^ 

•mo. 0 5--5m% (ffat<(i0. 1--1«1: 
%) b L, tfBi^^s-^ y^'-S 0Sfi%OT (ff* L< 
{i5--3 5SS%) , iMSffll-3 0Sfi% (j!fi;L< 

[ 0 0 2 4 ] i/i, ^^^yS^ffivSttlfiJ^ $ ^izM-^ 
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0 5-1 oM% (fi^* L<{40. i-^imm%) . A 

0 . 5-10 ag% ) t ifz±x\ Sffli^^N'-f yr~ 5 

ommxar (fftt<{i5~3 5Si%) . iiMoi 

-3 0mfi% (fftt<ti2-2 0fiS%) ^T'M^-r 

[0 0 2 5] ^ti^'^&'m. mizxmm'nizii'i^ 
[ 0 0 2 6 ] -sr. 3r-^>'-3-hJi{±. ±iSE^«± 

[00 27] :t->^-3- MMti, jtKtt©:5i-^S-^^J' 
I. imt LVK ^iUzi. 0 , ^feU ^^fe^ j; Dit 

[0028] *^BjT'{4. hx:m>m 

7°y. A^i't^^i^fi'fyry. ro'r^ -yi^^'^fJ^. =J 
r;i-Th Fryry, r^x h y y. ;^^^yTyry 
mcofyrym-, i^xa-x^ ^f-;l^-fe;P-n-x. xf- 

i^xf-7Hr/Pn-;7,^cO'fc:;L'n-;7.^f5//Wijiil), 

^1 {± 1 ax(± 2 aiiiiT'fSffl t- 1 b fj^r hh. .l 

^-x^^Hr^L-n-X. ;Ky b'-yl/T^L-a-;!., .t^yx^ 

k y ^- y 3 -/p , ;^• y 7°n e I. y 7' y a ^ l 

[ 0 0 2 9 ] 7KJ§ttlS4^^-U5'hcOjtJKtt]Si^^t 
LT{±. Wiifvi^-fyMI. TSKteHI, "rhym 

-)Vy^y~)V. ^yh'x;t'h°ny h'y, ^)Vu~X^ 
[0030] ^w^-a-^M^;)ffM{i:. ^JxSfitlitt 
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Lv\ ) t,zmm^^ti^~vmmm\-^x^o^k.t^T 
^<n^. ^~^^~^~vm\imnmz7m^n 

[003 1 ] zi-vmm^<r)^m'm'if^<nwmi. m 
ossi , mmmv y^y^^^-9 -mm 
izm txm's.m.Tttfi\mv^fi\. mmt i ~ 3 o mmx 

{ 0 0 3 2] z}-\-m-mz\±. if%m<7y%^^m\mv^ 

[0033] ^mxn. ^m&m-y^-:^- 

[0034] M^Ji^yytcJ: D^fet=Sr 

y^^z^'.xmm-i^h^x^ t . ttz. 
#-ri>c t^oT, ^ij/:(f7ry'ytJ;D^fet^:i>sff± 

i^^aMVy^ y>^-^^-^-t LTffli >^ t^^T-^ 

[0035] ^mmmmhfzi^cn^ y^tix 
\i. ^yytcj;y^^feL^^n«yv^mco.^ y^hm\^ 
30 ^ i t *^-r-S ^ „ i i7) i 9 y ^ t L T , OT^^a 

fe-^ y^{, {mx'% h,mm. m^a y^ , y 
mmmAymm-^hzttpX'^h, ±tz. ep 
m-th^itmmki^z^tx^mc^ihm y^. 
h'T-<ydf. j^^y-y-fy^. :t7-t>y h-f y^^Sr 
5il:ffiv^^i-ttl.^i:^-T'#l.o ifiA.iO>fy^«i:. 

Lxh&VK ttz. im^^zanh-i y^^zii^ 
c7)^y^{ca^$ti-n^-&Bgii- muf. mim^^y 
f-^ mm\. mwm) ii^^±Kxv^x\,fkVK 

40 [00 3 6] *ISHJ!('fc(tl>^feif , #^fe)fS.V"^- 

TEPSij. h-EPSL mm\. -7v^vmm(r> 
jm(nm\hmz^'^x'\i3z.hifix:%h. t.fz.w^ 
^^yyl^^nffl^ y^4i«ftif 1-1. i t J: -^T^Ji* 
j^fig-tl. <r 1 1 T'^ I. „ ^«?i5^o i 3 tc-^ y^ifi 
mmmmz\tmzwmhh. t^a. ^feJi. 

Tm%... ^v'yA yi^^-iJ'-iOfigfflsewt^JEtT® 

50 [0037] *|gBH^yy>f yj'r-^-x^M. ^ 
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^j:m^x'h'oxhm\ ^atc. ^-^-n-hiif' 
0 tmrn^itiii^h. ^m^^m^zmtm&xh'ox 
hxumtcm^&xh'^x h 

[00 38] ^mii. SWXfi^iiiO^ffitmLT h 

hivummms&Lxi,B=^\ zco^h. 
^mcD^&timux'^ ixo ^j:i3-fz-hxmi:mm- 
^ztti^'mx'ht. 

[0039] im^mm-i^. «t:a#±t=®^ 
'm^mco-mxi±^mmYyizx 

[0040] ^&nt^^-&.X^l J; 0 i>ztlfz!^izii^ 

miim^myj'-<£< t h-Wy^-^^v'ymmm^zmiHi- 
ixo iz^-m^zi^^m ^ffM I , imtn lt ^ ^ 
^^m<D-3xi±^m^-j^-^- vmximtti 
im^\ z<Dm^. 4^^^ht-^^-a-hmx'mm 

^tix\^xi,P<i\ 

[004 1 ] :±>'::. ;'iclr1«7)S-fetlO{±t:fe-CS^-feJi 

■feU i: ?FM Ltz*). hh\ ^\mMz J; o T ii t A^T ^-fe 

t-si>o ^ttc, ^■^Lx\it^x%^mt^w^my<n 

m.ifim\X% 1= J; a i::S-feS&l^'#S:feil^ ffMt-S 

[0042] feM*^'^iJ-c# t-ri-Jl^tfi. M 
nm.^m.uzi.'^\%\:.^x^'¥. mmmt^^(n 
ii'^^ < t i 1 o*itii3®-r-^ J; 3 t-^feJiat>'^MJi& 

mm^^-^^h. zfihX'^m\i. ffifflsewtcKt 

[0 04 3] t/t. ^fellutfc(tS^fe;it#S;feiih 

[0044] ^^BMVi^^ y'jy~i^~xi±. ^feJi 

mfS.Lxi>M:\\ zmzx'o.mm-ti^y^Ritm 
-tizt hx^ h . mm. mMc^-^^z^-m^mwL 
L. mc^u'Tf^zmmmm^Ltz^ . 

[ 0 0 4 5 ] ^ ^> i^mnXM. ^feJf 
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ti:\>^i.o\,z^mmft^^mmis.Ltzm ( r^^- 
fMMj tv^d) <^}Lt-i=^hi,zm<n'fi^Ay^^t 
h^m^fm~tmf. ^-im.^mt,zi5{it^^m 

mf4^^^m<nmmumvmzmmx^ti:\AtfMzx 

[004 6] *^HJ!£?:)^y>-< y^J-ir-^-it. zti^ 
ytvywrnm^^zimt^ ztizj^-.x. x*) sEm--^ 
10 mmizyi-v' ym&m crm (yi-Yymmxmm«^m) 
^:mmhzi:ti^x^i, mz. ^mMv'y^yjtr 

1 0 0 0 P P mJ^JLh. 3 0 0 0 P mj^LhOjJ-y y# 
20 [004 7] *^Hflt14. TffitfeS ( AE ) t 

§i.o imm-^vyAy-J'r-9-m.^\z 

30 [0048] ^/-c, tVy i > ^■•i^-;5'-(C C TflfSff 

<^ri.j;dt mm^\j-£<^£hi.o\.z) mmhz 
h-»x%h. i-^^hib. :^m^v'y-( y'jy~^~x 
{4. umxiiiM>m<^^mzmtx^^s.-^if}m^j:Ho 
izsm^izbt^mxhi. 

[004 9] 

[»BU<7)$M] :^WMmYy-^ yi^^-^-ii. 
40 c7):t-^s-a-fJi?r^LT^^§fO-r-, l«?tS^y># 

^'g.o mi:Z. :ty^?S^l OOOppmi2LhtV^-5lS}i 

jKTi£*6^it-^yy?is*iffl|g-f I. i t mmxh 

[ 0 0 5 0 ] 1 1 T»-T s y ast/®- T 5 y 
s«i!'^^< 1 1 1 a^or 5 yx ^^i-^r y f =7^y y 
^*f^f4^fflv ^i.*i-^{4 . wm[zmkLtz'\mxh t 
i ^ y y fc jMWi'RjE LT^fe L , i D 
ft (SiRtt) . ^£e^&«»L. ^yyco#ft 
50 ^«t:'i;§st^af#s. 
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[0 0 5 1] tfz. ±iiTyhy^yy^mm^com 

[00 52] 

mum] KiT^zmmmRx/!i:m\i^t. ^mico^ 
m^:2:'omimzmm-t^. fit. *^0j{i. zti^mm 

mizm&hhi,ff)Tii^j:\\ 
[0 0 5 3] ^ift^Jl 

J^^U-vVRa =#BASFii^) 0. 4MgE. M 

m?^^-^^ yr~tix:j^i-ju-tjirt~xmm { rxh 
mmimmt Lxmt-^=^r)i^)ih u^i-jvry^ 

-^A ( rcA-2 1 50 J NIKKOLttS) 2S* 
Gj B:^Mm^±m) 9 0. lSSa!*l^-lcJStf»!cj; 

m) iMzmm^^tziommxAiv^^^iy^i^jv^jv 
[ 0 0 5 4 ] aw ( hSE) ±ia^v>i^*Dffl 

-^y^^ 1 2 0^ 'v=y:x(Di^)V^X9 '}~y^Wi''^X>' 

1 0 0 ^ '7 i (7) X ^ U - >- ^ ffl V > /I ^ 
x9'} -ymwh - fc ('J: ') - Y^^v'yA yi> 

[0 0 5 5] M^|2 

ryv^^jymmsmi ^ ^^vyyrxYv^y}^ 

^N'^^W-yhRj ^#BASFii«) 0. QMgE. M 
m^fUyf'-h\^X:s^i~)V^)Vu~xmim{ rxh 

■fe;HOj ^'■■^^S7);l/ttfi) 7. 5MM§|5, 
^^M^mmb Lxmt^iyT)^^!^]- iJ^^/kT>t 
-i^A ( rcA-2150j NI KKOLttS) 2S1: 
§13. iy'}Af)V{ r7'xn>>>R-9 7 2j H*Txn 
i^Vl^aS) 1 0SSi5S.u;'MiJtLTxt;H:ny;l.7" 

{ ^ iy-7t^v-)VMG i H*M«a») 89. esasE 

[ 0 0 5 6 ] KM ( h^) ilB^^y^r^ffl 
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■iy^il 20}<^yi/:Li7)i/)V9Xif^)~y^m^^X=y 

}V'?x9 y -ymi-th i 1 1 J: D . aw^ftt^-feii 
mi^Lfz. d:\^x\ zco^cmco^wi^zmmmitn 
t::i~mmmmmi tmmi>zLxi^}v^ u~y 

m\~tlZbizX^. i^-V^yi-yy-^ yj'r-^-^ 

[00 5 7] tmmi 

izLx^>-vmy'y-! yJir-^-^jmuz. 

' [0 0 58] itW2 

iztxi^-m^yy^ yi^'ir-^-^mif^. 
ioo5 9]mLmi 

^mmRVim^iX'im^tifzmyy-! yv'r-'^ 

^mr^fz, zi\.h<m^^m\\z^-f . 

[0060] cTwmmt. ?ajS2 5'c. imm.9 

5%RHi7)^frTlCfcV^-C. CTtt^700 00;6^f>7 
5 6 0 0 0(OtgHT-^'fbS-tt?'c*i-^iO^fettSrfeMAE 

[006 1 ] g*ftl?tt{i. 2 5 "C, C Tfl4 7 0 
0 0 0<7)^ffT(Cfct^T. ffl^^^jK&3 0%RH. 70 
%RH&t>'9 5%RHi:^'fb§-tJ:3tJl^<?)^fett^fe^ 
L^X-W&Uz. 

[0062] 'mimmt. cTffi4 o o o o o . 

)SJS9 5%RH<7)^frTtCi3l/^-r. 1 0°C. 2 5 

r&tA'4 0 °C i:^-ft:§ Hi:/l*«^i0^fett^feM A E T-fF 

[ 0 0 6 3 ] H 1 (7)IS»*^'i i0i3'i.*>^:J; o (c, *%0J3 
[ 0 0 6 4 ] § ^JjfiM 1 -CiiSSXiiiSSt J; 

x%,^m.-^ifW£h(r>\zn\^. %mm2x\iMmx\i 

m.\z^h^m.^\.zmW^£\^Zhifi:i^hh. ^t^h 
^%m^yyAy\;'r~^~^zi.fi\t. CTfflfi^ 

' [01] iS.^f?j 1 (^mm^-tmxh y^yi m 

4 {±C Tflffi#ffit'3UTiffl'^/clSII, yy 7 2 mf 5 

mmmz-yuxm^fzm^i^.'f. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by connputer. So the translation nnay not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an ozone indicator and an ozone level measuring 

method. 

[0002] 

[Description of the Prior ArtjSince ozone is excellent in the disinfection, it is used for sterilization 
and disinfection of foodstuffs and instruments, the sterilization and disinfection in fixed 
atmosphere like the operating room of a hospital, or deodorization. On the other hand, toxicity of 
ozone is very strong, and since a human body is also affected, the threshold limit value has a limit. 
On the other hand, in a photochemical smog forecast, the level of oxidants in the atmosphere 
serves as an important element. 

[0003]For this reason, that detection method is developed variously that an ozone level should be 

supervised. As an ozone (oxidant) detection method in the former, discoloration by the reaction of 

a lower type (1) is mainly used, 
(o) 

KI -* I, - (1) 

The method of measuring optically the discoloration degree which introduced the gas which 
contains ozone in an iodination potash solution, for example as a detection method using this 
principle, and is proportional to the quantity of the iodine by which it is generated with a color 
comparator, or the method by an indicator tube simple type is known conventionally. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, these detection methods are not suitable for 
high-concentration ozone detection for the purpose of detection of ozone of comparatively low 
concentration [ all ]. That is, even if it is going to detect high-concentration ozone by these 
methods and the existence of ozone is detectable since it discolors in an instant, an ozone level, a 
CT valve (an ozone level and the integrated value of time of exposure), etc. are quantitatively 
undetectable. 

[0005]Therefore, the main purposes of this invention are to provide especially the ozone indicator 
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which can measure an ozone level etc. also under high-concentration-ozone atnnosphere. 
[0006] 

[Means for Solving the Problenn]As a result of repeating research wholeheartedly in view of a 
problenn of this conventional technology, this invention person finds out that the above-nnentioned 
purpose can be attained with an ozone indicator with specific connposition, and canne to connplete 
this invention. 

[0007]nannely, a changing layer which this invention beconnes fronn ink for ** ozone detection at 
least and ** ~ an ozone indicator having a part or an overcoat layer which boiled all and was 
fornned on the changing layer concerned is started. 

[0008]This invention relates to a measuring method of an ozone level calculating a CT valve by 
color difference or a transition interval by discoloration of a changing layer, after installing the 
above-mentioned ozone indicator into ozone atmosphere. 
[0009] 

[Embodiment of the lnvention]the changing layer which the ozone indicator of this invention 
becomes from the ink for ** ozone detection at least, and ** ~ it has the part or the overcoat layer 
which boiled all and was formed on the changing layer concerned 

[0010]The above-mentioned changing layer is a layer discolored under existence of ozone, and is 
formed mainly in the ink for ozone detection. "Discoloration" in this invention is a concept which 
includes all the phenomena which change the original colors (brightness, hue, etc.), for example, 
tenebrescence, decolorization, coloring, etc. are included. A changing layer may be formed on a 
substrate, and if the changing layer itself has a moldability (shape retaining performance), even if 
he has no substrate, it can be formed. 

[0011]When using a substrate, the kind in particular of the substrate is not restricted, for example, 
can use metal and an alloy, a woody material, paper, ceramics, glass, concrete, plastics, textiles 
(a nonwoven fabric, textile fabrics, other fibrous sheets), these composite materials, etc. 
[0012]The ink for ozone detection for forming a changing layer will not be restricted especially if it 
discolors by being exposed to ozone atmosphere (atmosphere containing ozone), but publicly 
known ink or commercial item can be used for it. For example, the ink using potassium iodide, a 
triphenylmethane series leuco, p-n-butoxyaniline, etc. can be used. 

[0013]lt is desirable to use the ink containing the anthraquinone dye which has at least one sort of 
amino groups of the first amino group and the second amino group as ink for ozone detection 
especially in this invention. 

[0014]The anthraquinone dye used by this invention makes anthraquinone a basic skeleton, 
especially as long as it has at least one sort of amino groups of the first amino group and the 
second amino group, it is not restricted, but a publicly known anthraquinone system disperse dye 
etc. can be used for it. It may have the above-mentioned amino group two or more, and these may 
be mutually of the same kind, or may be different from each other. 

[0015]As such anthraquinone dye, for example 1,4-diaminoanthraquinone (C. I. Disperse Violet 1), 
1-amino-4-hydroxy-2-methoxy anthraquinone (C. I. Disperse Red 4), 1-amino-4-methylamino 
anthraquinone (C. I. Disperse Violet 4), 1,4-diamino-2-methoxy anthraquinone (C. I.DisperseRed 
11), 1-amino-2-methylanthraquinone (C. I. Disperse Orange 11), 1-amino-4-hydroxyanthraquinone 
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(C. I. Disperse Red 15), 1,4,5,8-tetranninoanthraquinone (C. I. Disperse Blue 1), 1,4-diannino-5- 
nitroantliraquinone (C. I.DisperseViolet 8), etc. can be mentioned (tlie inside of a parentliesis is a 
color nunnber). In addition, C.I. Solvent Blue. 14 and C.I. Solvent Blue. 63 and C.I. Solvent Violet. 13 
and C.I.SolventViolet. 14, C.I.Solvent Red 52, C.I.Solvent Red 114, C.I.Vat Blue 21, C.I.VatBlue 
30, C.I.Vat Violet 15, and C.I.Vat Violet. 17, C.I.Vat Red 19, and C.I.Vat. Red 28 and C.I.Acid 
Blue. 23, C.I.Acid Blue 80, and C.I.Acid. Violet 43 and C.I.Acid Violet. The color known as 48, 
C.I.Acid Red 81, C.I.Acid Red 83, C.I. Reactive Blue 4, C.I. Reactive Blue 19, and C.I. Disperse 
Blue 7 grade can also be used. These anthraquinone dye is independent or can be used together 
two or nnore sorts. Also in these anthraquinone dye, C.I Disperse Blue7 and C.I Disperse Violet 1 
grade are preferred. The detecting sensitivity of ozone is also controllable by this invention by 
changing the kinds (nnolecular structure etc.) of these anthraquinone dye. 
[0016]lt is nnore preferred to contain further a quarternary-ammoniunn-salt type cation system 
surface-active agent in the ink containing the above-mentioned anthraquinone dye in this 
invention. 

[0017]Especially as an above-mentioned quarternary-ammonium-salt type cation system surface- 
active agent (only henceforth a "cation system surface-active agent"), it cannot be restricted, but 
alkyi ammonium salt can usually be used, and this can also use a commercial item. These can be 
used by one sort or two sorts or more. In this invention, the more outstanding ozone detecting 
sensitivity can be obtained by using together these cation system surface-active agent with said 
anthraquinone dye. 

[0018]Also in these cation system surface-active agent, alkyI trimethylammonium salt, a dialkyi 
dimethylannmonium salt, etc. are preferred. Specifically Chloridation coconut alkyI 
trimethylammonium, chloridation beef tallow alky! trimethylammonium, Chloridation behenyl 
trimethylammonium, hexadecyl chloride trimethylammonium, Chloridation lauryl 
trimethylammonium, octadecyl chloride trimethylammonium, Dioctyl chloride dimethylannmonium, 
chloridation distearyldimethylbenzylammonium, alkyI chloride benzyl dimethylannmonium, etc. are 
mentioned, and especially chloridation lauryl trimethylammonium is preferred. 
[0019]ln the ink of this invention, the ingredient used for publicly known ink, such as a resin 
system binder, an extender, and a solvent, if needed can be blended suitably. 
[0020]The publicly known resinous principle which should just choose suitably as a resin system 
binder according to the kind of substrate, etc., for example, is used for the ink compositions the 
object for a note, for printing, etc. is employable as it is. Specifically, maleic acid resin, amide 
resin, ketone resin, alkylphenol resin, rosin modified resin, a polyvinyl butyral, a polyvinyl 
pyrrolidone, cellulose type resin, acrylic resin, vinyl acetate system resin, etc. can be mentioned, 
for example. 

[0021]Especially as an extender, it is not restricted, for example, bentonite, activated clay, an 
aluminum oxide, silica gel, etc. can be mentioned. In addition, the material known can be used as 
a publicly known extender. Also in this, a porous thing is preferred and especially silica gel is more 
preferred. By adding such an extender, detecting sensitivity can mainly be raised. 
[0022]As a solvent which can be used by this invention, if it is a solvent used for the ink 
compositions the object for printing, for a note, etc., all can usually be used. For example, various 
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solvents, such as an alcohol systenn, an ester systenn, an ether systenn, a ketone systenn, and a 
hydrocarbon systenn, can be used, and what is necessary is just to choose suitably according to 
the solubility etc. of the color to be used and a resin systenn binder. 

[0023]What is necessary is just to set up these blending ratios suitably according to the kind of 
ingredient to be used, a use, etc. For example, when using the ink containing the above- 
nnentioned anthraquinone dye as ink for ozone detection. Usually, what is necessary is to consider 
it as 0.05 to 5 % of the weight (preferably 0.1 to 1 % of the weight) of anthraquinone dye in ink, 
and for 50 or less (preferably 5 to 35 % of the weight) % of the weight of resin systenn binders, 1 to 
30 % of the weight (preferably 2 to 20 % of the weight) of extenders, etc. just to adjust. 
[0024]When blending a cation system surface-active agent further. Usually, after considering it as 
0.05 to 10 % of the weight (preferably 0.1 to 1 % of the weight) of anthraquinone dye in ink, and 
0.2 to 30 % of the weight (preferably 0.5 to 10 % of the weight) of cation system surface-active 
agents. What is necessary is for 50 or less (preferably 5 to 35 % of the weight) % of the weight of 
resin system binders, 1 to 30 % of the weight (preferably 2 to 20 % of the weight) of extenders, 
etc. just to adjust. 

[0025]What is necessary is to blend these each ingredient being simultaneous or one by one, and 
just to mix it uniformly using publicly known agitators, such as a homogenizer and a desolver. For 
example, what is necessary is to blend anthraquinone dye, a cation system surface-active agent, 
a resin system binder, an extender, etc. with a solvent in order first, and just to mix and stir. 
[0026]On the other hand, an overcoat layer is formed in some or all on the above-mentioned 
changing layer. It is desirable to form an overcoat layer in the whole portion in which a changing 
layer is exposed to ozone atmosphere in this invention. An overcoat layer may form more than 
two-layer if needed. 

[0027]As for an overcoat layer, it is preferred that film formability polymers are included. It is 
preferred to consist only of film formability polymers substantially especially. Thereby, 
discoloration of a changing layer can be recognized more certainly and easily. Therefore, as for an 
overcoat layer, in this invention, it is desirable not to contain colorant. 
[0028]ln this invention, a water soluble polymer can be conveniently used as film formability 
polymers. The kind in particular is not limited but can be suitably chosen from publicly known 
water soluble polymers according to the performance of OZONI Decatur, the purpose of use, etc. 
For example, polyvinyl alcohol, a polyethylene glycol, a polypropylene glycol, Polyacrylamide, 
polyacrylic acid, a polyvinyl pyrrolidone, water-soluble alkyd, Water soluble resin, such as 
polyvinyl ether, a polymer lane acid copolymer, and polyethyleneimine, etc. Soluble starch, 
carboxyl starch, British rubber, dialdehyde starch, Starch, such as dextrin and cation starch; 
cellulose, such as viscose, methyl cellulose, ethyl cellulose, carboxymethyl cellulose, and 
hydroxyethyl cellulose, is mentioned. These can be used by one sort or two sorts or more. Also in 
this, carboxymethyl cellulose, hydroxyethyl cellulose, polyvinyl alcohol, a polyethylene glycol, a 
polypropylene glycol, etc. are especially preferred. 

[0029]As film formability polymers other than a water soluble polymer, maleic acid resin, amide 
resin, ketone resin, alkylphenol resin, rosin modified resin, a polyvinyl butyral, a polyvinyl 
pyrrolidone, cellulose type resin, acrylic resin, vinyl acetate system resin, etc. are mentioned, for 
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example. These can also be used as emulsion resin. 

[0030]Formation of an overcoat layer can be performed using the coat solution in which aqueous 
solvents (especially water is preferred.), such as water and alcohols, were made to dissolve film 
formability polymers for example. In this case, an overcoat layer consists only of water soluble 
polymers substantially. 

[0031]What is necessary is just to usually make it into 5 to 25 % of the weight preferably about 1 
to 30% of the weight, although what is necessary is just to set up suitably the concentration of the 
film formability polymers in a coat solution according to the kind of film formability polymers, 
desired ozone indicator sensitivity, etc. 

[0032]Additive agents, such as a defoaming agent, can also be blended with a coat solution within 
limits which do not bar the effect of this invention. 

[0033]ln this invention, the non-changing layer which is a layer which is not discolored under 
existence of ozone if needed can also be provided besides a changing layer and an overcoat 
layer. By formation of a non-changing layer, discoloration can identify more easily and a design 
can also be freed. 

[0034]A non-changing layer can be formed in the ink which is not usually discolored by ozone. A 
non-changing layer includes the substrate itself, unless it discolors by ozone. Therefore, that by 
which the changing layer was formed in the ink for ozone detection on the substrate which is not 
discolored, for example by ozone can also be used as this invention ozone indicator. That in which 
the changing layer was formed can also be used as this invention ozone indicator by impregnating 
with the ink for ozone detection the substrates (paper, a nonwoven fabric, etc.) which are not 
discolored, for example by ozone. In this case, the above-mentioned substrate serves as a non- 
changing layer. Formation of a non-changing layer as well as a changing layer can be performed. 
[0035]As ink for forming a non-changing layer, unless it discolors by ozone, any ink can be used. 
Commercial common color ink can also be used as such ink. For example, water color ink, oil 
based ink, solventless type ink, etc. can be used. When printing, according to a printing method, 
publicly known letterpress ink, gravure ink, screen ink, offset ink, etc. can be used properly 
suitably. These ink may be used independently as they are, or may mix and tone two or more 
sorts. The ingredients (for example, a resin system binder, an extender, a solvent, etc.) blended 
with publicly known ink may be contained in the ink in a non-changing layer. 
[0036]Formation of the changing layer in this invention, a non-changing layer, and an overcoat 
layer can be performed in accordance with publicly known printing methods, such as silk screen 
printing, gravure printing, offset printing, Toppan Printing, and flexographic printing. Each class 
can also be formed by immersing a substrate into the ink for ozone detection. It is suitable for 
paper and especially the material that ink permeates like a nonwoven fabric. What is necessary is 
just to set up suitably the thickness of a changing layer, un-discoloring, and an overcoat layer 
according to the kind of raw material used on each class, the purpose of using an ozone indicator, 
etc. 

[0037]ln this invention ozone indicator, it may form a changing layer, a non-changing layer, and 
one layer of overcoat layers at a time, respectively, or they may laminate two or more layers, 
respectively. Changing layers may be laminated. In this case, it may be a presentation which is 
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different even if changing layers are tlie same presentations nnutually. Non-clianging layers nnay 
be lanninated. It nnay be a presentation which is different even if non-changing layers are the sanne 
presentations nnutually. Sinnilarly, when laminating overcoat layers, it may be a presentation which 
is different even if each class is the same presentation mutually. 

[0038] Each class may be formed all over a substrate or each class, or may be formed selectively. 
It is required to form each class in the form [ like ] which discoloration of a changing layer can 
secure also in this case. 

[0039]The changing layer which consists of ink for ** ozone detection especially on a substrate 
when forming un-discoloring, ** a non-changing layer and ** ~ the ozone indicator with which each 
class is formed so that it may have the part or the overcoat layer which boiled all and was formed 
on the changing layer concerned and a part or all of the changing layer concerned can discolor by 
ozone is preferred. 

[0040]What is necessary is to form a non-changing layer on a changing layer so that at least a 
part of changing layer may be exposed to ozone atmosphere, for example, and just to cover the a 
part or all of a changing layer that has been exposed with an overcoat layer, in order to be able to 
discolor a changing layer. In this case, the non-changing layer may also be covered with the 
overcoat layer. 

[0041]A changing layer and a non-changing layer can be formed so that the color difference of a 
changing layer and a non-changing layer cannot be identified without discoloration of a changing 
layer, or it can also form so that the color difference of a changing layer and a non-changing layer 
may not arise for the first time by discoloration. It is preferred to form a changing layer and a non- 
changing layer so that the color difference of a changing layer and a non-changing layer can be 
especially identified only after discoloring. 

[0042]When enabling it to identify color difference, a changing layer and a non-changing layer can 
be formed so that at least one of a character, a pattern, and the signs may not appear without 
discoloration of a changing layer, for example. In this invention, a character, a pattern, and a sign 
include all the information which tells discoloration (namely, existence of ozone). What is 
necessary is just to design these characters suitably according to the purpose of use etc. 
[0043]Although it is good also as a color which is mutually different in the changing layer and the 
non-changing layer before discoloration, especially both are substantially made into the same 
color, and it may enable it to identify the color difference (contrast) of a changing layer and a non- 
changing layer for the first time after discoloration. 

[0044]ln this invention ozone indicator, a changing layer and a non-changing layer may be formed 
so that a changing layer and a non-changing layer may not lap. Thereby, the ink amount to be 
used can also be saved. For example, a changing layer may be formed in some substrates, and a 
non-changing layer may be formed in the remaining portion, or it may be made to expose with a 
substrate. 

[0045]ln this invention, a changing layer or a non-changing layer may be further formed on at least 
one layer of a changing layer and a non-changing layer. For example, if the changing layer which 
has another design from the layer (it is called "a discoloration-non-changing layer") in which the 
changing layer and the non-changing layer were formed is formed so that a changing layer and a 
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non-changing layer nnay not lap, Since the boundary line of the changing layer in a discoloration- 
non-changing layer and a non-changing layer changes into the state of not being substantially 
discrinninable, the nnore outstanding appearance can be attained. 

[0046]The ozone indicator of this invention can detect an ozone level and a CT valve (ozone level 
X tinne of exposure) nnore correctly and promptly by installing this into ozone atnnosphere. It is also 
possible for detection qualitative also under a high-concentration ozone atnnosphere to carry out 
quantitive detection fronn the first fronn especially this invention ozone indicator having an overcoat 
layer. For exannple, it is [ ozone level of not less than 1000 ppm ] especially applicable also to the 
ozone atnnosphere of 3000 or nnore pm. From this point, the indicator of this invention can be used 
conveniently for the sterilization in the specific atmosphere of sterilization and disinfection of 
foodstuffs, a medical device, etc., an operating room, a germfree room, etc., disinfection, 
deodorization, etc. 

[0047]ln especially this invention, an ozone level, a CT valve, etc. are also qualitatively or 
quantitatively detectable from the size etc. of the detected color difference and a transition interval 
based on the known data of the relation between a CT valve and color difference (deltaE), the 
relation between a CT valve and a transition interval, etc. For example, based on the size of the 
transition interval of a changing layer, a CT valve can also be quantitatively measured by forming 
the graduation according to a CT valve along with the changing layer of this invention ozone 
indicator. It is also possible to measure an ozone level or time of exposure quantitatively or 
qualitatively based on the obtained CT valve. 

[0048]Temperature dependence, humidity dependency, etc. besides a CT valve dependency are 
controllable to an ozone indicator. For example, at a specific temperature or humidity, it can 
control so that a discoloration degree becomes high, or it can control so that a discoloration 
degree becomes low (it stops or discoloring like). That is, it is possible to design in this invention 
ozone indicator, so that discoloration degrees may differ according to the conditions of humidity or 
temperature. 
[0049] 

[Effect of the lnvention]Since the ozone indicator of this invention has a specific overcoat layer, it 
can detect ozone qualitatively and quantitatively also under high-concentration-ozone 
atmosphere. It is possible for high concentration called the ozone level of not less than 1000 ppm 
to also measure an ozone level quantitatively especially. 

[0050]When using the anthraquinone dye which has at least one sort of amino groups of the first 
amino group and the second amino group as a changing layer. Even if it is in the substantially dry 
state, it reacts to ozone effectively, and it discolors, more outstanding detection precision 
(selectivity), sensitivity, stability, etc. are demonstrated, and, also with the naked eye, existence of 
ozone can be detected easily. 

[0051]lt is also possible by changing the kind and blending ratios of an ingredient, such as the 
above-mentioned anthraquinone dye, to be able to control detecting sensitivity, discoloration 
speed, etc. freely and to detect an ozone level more certainly. It is possible to design by formation 
of an overcoat layer, so that discoloration degrees may differ according to temperature or 
humidity. 
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[0052] 

[Example]An example and a comparative example are shown below and the feature of this 
invention is explained more to details. However, this invention is not limited to these examples. 
[0053]Example 1 anthraquinone system disperse dye (made by "MIKETON fast red violet R" 
Mitsui BASF A.G.) 0.4 weight section, As a resin system binder, ethyl cellulose system resin 
(made by the "ethocell 10" Dow Chemical Co.) 7.5 weight section, Ethylcellosolve (made by 
"SHIHOZORU MG" NIPPON SHOKUBAI Co., Ltd.) 90.1 weight section was uniformly mixed with 
the agitator as a cation system surface-active agent as the amount part of chloridation coconut 
alkyi trimethylammonium (made by "CA-2150" NIKKOL) duplexs, and a solvent, and the ink for 
ozone detection was prepared. On the other hand, the 10-% of the weight carboxymethyl cellulose 
solution made to dissolve carboxymethyl cellulose (made by "cello gene 5A" Dai-lchi Kogyo 
Seiyaku) in water was prepared as a coat solution used for formation of an overcoat layer. 
[0054]The changing layer was formed in the whole substrate by using the silk screen of 120 
meshes and carrying out silk screen printing of the above-mentioned ink for ozone detection on a 
substrate (Kent paper). Subsequently, the sheet-shaped ozone indicator was produced by using 
the silk screen of 100 meshes for this whole changing layer, and carrying out silk screen printing 
of the above-mentioned coat solution to it. 

[0055]Example 2 anthraquinone system disperse dye (made by "MIKETON fast red violet R" 
Mitsui BASF A.G.) 0.9 weight section, As a resin system binder, ethyl cellulose system resin 
(made by the "ethocell 10" Dow Chemical Co.) 7.5 weight section. As a cation system surface- 
active agent, the amount part of chloridation coconut alkyI trimethylammonium (made by "CA- 
2150" NIKKOL) duplexs, Ethylcellosolve (made by "SHIHOZORU MG" NIPPON SHOKUBAI Co., 
Ltd.) 89.6 weight section was uniformly mixed with the agitator as silica gel (made by "Aerosil R- 
972" Japan Aerosil) 10 weight section, and a solvent, and the ink for ozone detection was 
prepared. 

[0056]The changing layer was formed in the whole substrate by using the silk screen of 120 
meshes and carrying out silk screen printing of the above-mentioned ink for ozone detection on a 
substrate (Kent paper). Subsequently, the sheet-shaped ozone indicator was produced by 
carrying out silk screen printing of the same coat solution as Example 1 to this whole changing 
layer like Example 1. 

[0057]Comparative example 1 overcoat layer was not formed, and also the sheet-shaped ozone 
indicator was produced like Example 1. 

[0058]Comparative example 2 overcoat layer was not formed, and also the sheet-shaped ozone 
indicator was produced like Example 2. 

[0059]About each ozone indicator produced by example of examination 1 each example, and a 
comparative example, a CT valve dependency, temperature dependence, and humidity 
dependency were investigated. These results are shown in drawing 1. 
[0060]The CT valve dependency evaluated the allochroism at the time of changing a CT valve 
from 70000 in 756000 under the temperature of 25 **, and the condition of 95% of relative 
humidity RH by color difference deltaE. 

[0061]Humidity dependency evaluated the allochroism at the time of changing relative humidity 
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with RH, 70%RH, and 95%RH 30% under the temperature of 25 **, and the condition of CT valve 
470000 by color difference deltaE. 

[0062]Tennperature dependence evaluated the allochroisnn at the tinne of changing tennperature 
with 10 **, 25 **, and 40 ** under CT valve 400000 and the condition of 95% of relative hunnidity 
RH by color difference deltaE. 

[0063]lt turns out that clear discoloration is accepted by the difference in a CT valve, and this 
invention ozone indicator can detect ozone certainly also by connparatively high concentration by it 
so that clearly also fronn the result of drawing 1 . 

[0064]ln Exannple 1, it changes to a discoloration degree changing also with hunnidity or 
tennperature that there is no change in the discoloration degree by hunnidity or tennperature by 
Example 2. That is, according to this invention ozone indicator, it also turns out that humidity 
dependency and temperature dependence besides a CT valve dependency are freely controllable. 



[Translation done.] 
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CLAIMS 

[Claim(s)] 

[Claim 1]a changing layer which consists of ink for ** ozone detection at least, and ** -- an ozone 
indicator having a part or an overcoat layer which boiled all and was formed on the changing layer 
concerned. 

[Claim 2]The ozone indicator according to claim 1 with which ink for ozone detection contains 
anthraquinone dye which has at least one sort of amino groups of the first amino group and the 

second amino group. 

[Claim 3]The ozone indicator according to claim 2 with which ink for ozone detection contains a 
cation system surface-active agent of further a quarternary-ammonium-salt type. 
[Claim 4]The ozone indicator according to claim 3 whose quarternary-ammonium-salt type cation 
system surface-active agent is alkyi trimethylammonium salt. 

[Claim 5]The ozone indicator according to any one of claims 2 to 4 with which ink for ozone 
detection contains an extender. 

[Claim 6]The ozone indicator according to any one of claims 2 to 5 with which ink for ozone 
detection contains a resin system binder. 

[Claim 7]The ozone indicator according to any one of claims 1 to 6 with which an overcoat layer 

contains film formability polymers. 

[Claim 8]The ozone indicator according to claim 7 whose film formability resin is at least one sort 
of a water soluble polymer. 

[Claim 9]The ozone indicator according to any one of claims 1 to 8 with which an overcoat layer 

does not contain colorant. 

[Claim 10]A measuring method of an ozone level characterized by calculating a CT valve by color 
difference or a transition interval by discoloration of a changing layer after installing the ozone 
indicator according to any one of claims 1 to 9 into ozone atmosphere. 

[Claim 11]The measuring method according to claim 10 whose ozone level in ozone atmosphere 
is not less than 1000 ppm. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]lt is a figure showing the result of the example 1 of an examination. As a result of 
investigating the graphs 1 and 4 about a CT valve dependency and investigating the graphs 2 and 
5 about humidity dependency, the graphs 3 and 6 show the result investigated about temperature 
dependence. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]However, these detection methods are not suitable for 
high-concentration ozone detection for the purpose of detection of ozone of comparatively low 
concentration [ all ]. That is, even if it is going to detect high-concentration ozone by these 
methods and the existence of ozone is detectable since it discolors in an instant, an ozone level, a 
CT valve (an ozone level and the integrated value of time of exposure), etc. are quantitatively 
undetectable. 

[0005]Therefore, the main purposes of this invention are to provide especially the ozone indicator 
which can measure an ozone level etc. also under high-concentration-ozone atmosphere. 
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MEANS 

[IVIeans for Solving the Problem]As a result of repeating research wholeheartedly in view of a 
problem of this conventional technology, this invention person finds out that the above-mentioned 
purpose can be attained with an ozone indicator with specific composition, and came to complete 
this invention. 

[0007]namely, a changing layer which this invention becomes from ink for ** ozone detection at 
least and ** - an ozone indicator having a part or an overcoat layer which boiled all and was 
formed on the changing layer concerned is started. 

[0008]This invention relates to a measuring method of an ozone level calculating a CT valve by 
color difference or a transition interval by discoloration of a changing layer, after installing the 
above-mentioned ozone indicator into ozone atmosphere. 
[0009] 

[Embodiment of the lnvention]the changing layer which the ozone indicator of this invention 
becomes from the ink for ** ozone detection at least, and ** ~ it has the part or the overcoat layer 
which boiled all and was formed on the changing layer concerned 

[0010]The above-mentioned changing layer is a layer discolored under existence of ozone, and is 
formed mainly in the ink for ozone detection. "Discoloration" in this invention is a concept which 
includes all the phenomena which change the original colors (brightness, hue, etc.), for example, 
tenebrescence, decolorization, coloring, etc. are included. A changing layer may be formed on a 
substrate, and if the changing layer itself has a moldability (shape retaining performance), even if 
he has no substrate, it can be formed. 

[0011]When using a substrate, the kind in particular of the substrate is not restricted, for example, 
can use metal and an alloy, a woody material, paper, ceramics, glass, concrete, plastics, textiles 
(a nonwoven fabric, textile fabrics, other fibrous sheets), these composite materials, etc. 
[0012]The ink for ozone detection for forming a changing layer will not be restricted especially if it 
discolors by being exposed to ozone atmosphere (atmosphere containing ozone), but publicly 
known ink or commercial item can be used for it. For example, the ink using potassium iodide, a 
triphenylmethane series leuco, p-n-butoxyaniline, etc. can be used. 

[0013]lt is desirable to use the ink containing the anthraquinone dye which has at least one sort of 
amino groups of the first amino group and the second amino group as ink for ozone detection 
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especially in this invention. 

[0014]The anthraquinone dye used by this invention nnakes anthraquinone a basic skeleton, 
especially as long as it has at least one sort of amino groups of the first annino group and the 
second annino group, it is not restricted, but a publicly known anthraquinone systenn disperse dye 
etc. can be used for it. It nnay have the above-nnentioned annino group two or nnore, and these nnay 
be nnutually of the same kind, or may be different from each other. 
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EXAMPLE 

[Example]An example and a comparative example are shown below and the feature of this 
invention is explained more to details. However, this invention is not limited to these examples. 
[0053]Example 1 anthraquinone system disperse dye (made by "MIKETON fast red violet R" 
Mitsui BASF A.G.) 0.4 weight section. As a resin system binder, ethyl cellulose system resin 
(made by the "ethocell 10" Dow Chemical Co.) 7.5 weight section, Ethylcellosolve (made by 
"SHIHOZORU MG" NIPPON SHOKUBAI Co., Ltd.) 90.1 weight section was uniformly mixed with 
the agitator as a cation system surface-active agent as the amount part of chloridation coconut 
alkyi trimethylammonium (made by "CA-2150" NIKKOL) duplexs, and a solvent, and the ink for 
ozone detection was prepared. On the other hand, the 10-% of the weight carboxymethyl cellulose 
solution made to dissolve carboxymethyl cellulose (made by "cello gene 5A" Dai-lchi Kogyo 
Seiyaku) in water was prepared as a coat solution used for formation of an overcoat layer. 
[0054]The changing layer was formed in the whole substrate by using the silk screen of 120 
meshes and carrying out silk screen printing of the above-mentioned ink for ozone detection on a 
substrate (Kent paper). Subsequently, the sheet-shaped ozone indicator was produced by using 
the silk screen of 100 meshes for this whole changing layer, and carrying out silk screen printing 
of the above-mentioned coat solution to it. 

[0055]Example 2 anthraquinone system disperse dye (made by "MIKETON fast red violet R" 
Mitsui BASF A.G.) 0.9 weight section. As a resin system binder, ethyl cellulose system resin 
(made by the "ethocell 10" Dow Chemical Co.) 7.5 weight section. As a cation system surface- 
active agent, the amount part of chloridation coconut alkyI trimethylammonium (made by "CA- 
2150" NIKKOL) duplexs, Ethylcellosolve (made by "SHIHOZORU MG" NIPPON SHOKUBAI Co., 
Ltd.) 89.6 weight section was uniformly mixed with the agitator as silica gel (made by "Aerosil R- 
972" Japan Aerosil) 10 weight section, and a solvent, and the ink for ozone detection was 
prepared. 

[0056]The changing layer was formed in the whole substrate by using the silk screen of 120 
meshes and carrying out silk screen printing of the above-mentioned ink for ozone detection on a 
substrate (Kent paper). Subsequently, the sheet-shaped ozone indicator was produced by 
carrying out silk screen printing of the same coat solution as Example 1 to this whole changing 
layer like Example 1. 
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[0057]Comparative example 1 overcoat layer was not formed, and also the sheet-shaped ozone 
indicator was produced like Example 1. 

[0058]Comparative example 2 overcoat layer was not formed, and also the sheet-shaped ozone 
indicator was produced like Example 2. 

[0059]About each ozone indicator produced by example of examination 1 each example, and a 
comparative example, a CT valve dependency, temperature dependence, and humidity 
dependency were investigated. These results are shown in drawing 1 . 
[0060]The CT valve dependency evaluated the allochroism at the time of changing a CT valve 
from 70000 in 756000 under the temperature of 25 **, and the condition of 95% of relative 
humidity RH by color difference deltaE. 

[0061]Humidity dependency evaluated the allochroism at the time of changing relative humidity 
with RH, 70%RH, and 95%RH 30% under the temperature of 25 **, and the condition of CT valve 
470000 by color difference deltaE. 

[0062]Temperature dependence evaluated the allochroism at the time of changing temperature 
with 10 **, 25 **, and 40 ** under CT valve 400000 and the condition of 95% of relative humidity 
RH by color difference deltaE. 

[0063]lt turns out that clear discoloration is accepted by the difference in a CT valve, and this 
invention ozone indicator can detect ozone certainly also by comparatively high concentration by it 

so that clearly also from the result of drawing 1 . 

[0064]ln Example 1 , it changes to a discoloration degree changing also with humidity or 
temperature that there is no change in the discoloration degree by humidity or temperature by 
Example 2. That is, according to this invention ozone indicator, it also turns out that humidity 
dependency and temperature dependence besides a CT valve dependency are freely controllable. 
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EFFECT OF THE INVENTION 

[Effect of the lnvention]Since the ozone indicator of this invention has a specific overcoat layer, it 
can detect ozone qualitatively and quantitatively also under high-concentration-ozone 
atmosphere. It is possible for high concentration called the ozone level of not less than 1000 ppm 
to also measure an ozone level quantitatively especially. 

[0050]When using the anthraquinone dye which has at least one sort of amino groups of the first 
amino group and the second amino group as a changing layer. Even if it is in the substantially dry 
state, it reacts to ozone effectively, and it discolors, more outstanding detection precision 
(selectivity), sensitivity, stability, etc. are demonstrated, and, also with the naked eye, existence of 
ozone can be detected easily. 

[0051]lt is also possible by changing the kind and blending ratios of an ingredient, such as the 
above-mentioned anthraquinone dye, to be able to control detecting sensitivity, discoloration 
speed, etc. freely and to detect an ozone level more certainly. It is possible to design by formation 
of an overcoat layer, so that discoloration degrees may differ according to temperature or 
humidity. 
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DRAWINGS 

[Drawing 1] 
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